ABSTRACT. We assembled 31,308 publicly available Musa EST sequences into 21,129 unigenes; 4944 of them contained 5416 SSR motifs. In all, 238 unigenes flanking SSRs were randomly selected for primer design and then tested for amplification in Musella lasiocarpa. Seventy-eight primer pairs were found to be transferable to this species, and 49 displayed polymorphism. A set of 34 polymorphic SSR markers was analyzed in 24 individuals from four wild M. lasiocarpa populations. The mean number of alleles per locus was 3.0, ranging from 2 to 7. The observed and expected heterozygosities per marker ranged from 0.087 to 0.875 (mean 0.503) and from 0.294 to 0.788
INTRUDUCTION
Musella lasiocarpa, normally known as Chinese dwarf banana, native to southwestern China, represents the monotypic genus Musella in the family Musaceae (Wu and Kress, 2000) . Its showy and lotus-like golden inflorescence with more than eight month anthesis has strongly attracted horticulturists; consequently, it has been introduced into various regions and botanical gardens around the world. Wild populations of M. lasiocarpa are found on cliffs within the watershed of the upper Yangtze River and its tributaries, in northern Yunnan and southern Sichuan Provinces in China. It is now difficult to find wild populations as appropriate habitats have been fragmented due to widespread expansion of agriculture (Ma et al., 2011) . However, it is locally common in this region of southwestern China, maintained as a semi-cultivated plant. This taxon is extensively used by farmers as fodder for livestock, for erosion control, and as weaving material (Ma et al., 2011) . Plants have been utilized as an edible vegetable, as medicine, in wine making, and even as a resource for honey production (Liu et al., 2003; Long et al., 2008) . Considering the high ornamental value and endemism of M. lasiocarpa, we have been committed to investigate the diversity of its wild populations since 2004 and have documented nine wild populations (one of them contains less than 30 tufts) to date. We assessed the conservation status of its wild populations as Endangered, according to IUCN Red List criteria (IUCN, 2001) , because the number of population locations and mature plants could fluctuate extremely in the near future.
Microsatellite (SSR) markers have proven to be a powerful tool to investigate genetic diversity, mapping and cultivar identification. However, there have been relatively few reports of SSR markers in M. lasiocarpa (Yang et al., 2009) . Expressed sequence tag (EST)-derived SSR markers show a higher level of transferability to closely related species and fewer null alleles than genomic-SSRs and provide an efficient means for SSR screening (La Rota et al., 2005; Cristancho and Escobar, 2008; Li et al., 2010) . We found no genetic maps or EST sequences for M. lasiocarpa in GenBank. However, it is reasonable to expect that useful SSR markers could be developed from Musa (Musaceae) EST sequences.
MATERIAL AND METHODS
Twenty-four individuals from four wild populations of M. lasiocarpa from Yunnan Province, China, were collected to screen for transferability and polymorphism of Musa ESTderived SSR markers. All of them had green petioles, pale green primary veins and yellow bracts. Plant genomic DNA from young leaves was extracted using the CTAB method (Doyle and Doyle, 1990 ) and stored at -20°C.
We (Huang and Madan, 1999) . Unigenes containing SSRs were identified with SSRIT (http://www.gramene.org/db/markers/ssrtool). The minimum length of SSR was defined as di-, tri-, tetra-, penta-, and hexanucleotide (DNRs, TNRs, TeNRs, PNRs, and HNRs) for 6, 4, 3, 3, and 3 subunits, respectively. Across all three species, 5416 SSRs (234 were compound SSRs) were identified in 4944 unigenes. Primer pairs were designed with the help of PRIMER3 (Rozen and Skaletsky, 2000) , using the following settings: optimal primer length 20 bp (maximum 25 bp, minimum 18 bp), optimal annealing temperature (Tm) 57°C (maximum 63°C, minimum 52°C, maximum temperature difference 5°C), product size 100-500 bp. The CG content varied from 35 to 65%. The PCR was performed in a 20 µL volume containing 25 ng genomic DNA, 0.75 U Taq DNA polymerase, 1Χ PCR buffer (10 mM Tris-HCl, pH 8.0, 50 mM KCl), 1.8 mM MgCl 2 , 0.13 mM dNTPs (Takara), and 0.25 µM of each forward and reserve primers. The PCR was carried out using the following thermal cycling program: initial denaturation at 95°C for 4 min, followed by 30 cycles of 95°C for 45 s, 45 s at primerspecific annealing temperature of 50° to 63°C, 72°C for 1 min, and a final extension step at 72°C for 10 min. PCR products were separated on 8% non-denatured polyacrylamide gel and then stained with ethidium bromide. The successful PCR products were subsequently sized on an ABI PRISM 3730xl Genetic Analyzer (Applied Biosystems, Foster City, CA, USA). The forward primers were labeled at the 5ꞌ-end with an FAM fluorescent dye.
The number of alleles (N A ), linkage disequilibrium, observed (H O ) and expected (H E ) heterozygosities were calculated by the PopGen version 1.31 software (http://www. ualberta.ca/~fyeh/). The fitness of genotypic frequency to the Hardy-Weinberg equilibrium (HWE) was determined using FSTAT version 2.9.3 (Goudet, 1995) .
RESULTS AND DISCUSSION
In all, 78 of the 238 Musa EST-derived SSR primers successfully amplified PCR products at close to the size expected in M. lasiocarpa. The remaining primer pairs amplified no products, or gave weak or indistinct bands, or gave obviously larger sizes than expected. In the 34 polymorphic EST-SSR primer pairs that were identified, the N A ranged from 2 to 7, with a mean of 3.0. Compared with the loci developed from the genome (Yang et al., 2009) , the N A per locus was relatively low. The H O ranged from 0.087 to 0.875 (mean 0.503), and H E ranged from 0.294 to 0.788 (mean 0.544) ( Table 1) . Among the 34 microsatellite loci, nine showed significant deviation from HWE (P < 0.01), indicating the possibility of null alleles or sampling problems. All loci were in linkage disequilibrium. The addition of 34 polymorphic microsatellite markers to the genomic-SSR markers (Yang et al., 2009) 
